To facilitate the implementation of accurate Brillouin zone integration codes for diamond-type semiconductors such as Si we have constructed a new "irreducible wedge" to be used in conjunction with tetrahedral k-space interpolations. This new wedge, defined by the vertices (000), (100), (110) 
INTRODUCTION
Carrier transport investigations based on full-zone band structure require accurate and efficient methods of computing singular integrals over the Brillouin zone. For example, in Monte Carlo simulations, net (integrated) scattering rates and scattering rate densities (in k-space) are needed to determine scattering event occurrences and postscattering states for carriers [1] . Such In particular, if Ae (k, k')= 0, M(k, k')= 1/47r 3 and e' e (k'), g(e') gives density of states [2] .
Integrals of this form usually can only be evaluated numerically, particularly if one is using a full-zone band structure computation for the dispersion relation e (k). In such cases one usually replaces e(k), M(k, k'), and Ae(k, k') with appropriate piecewise linear (for M(k, k') and Ae (k, k'), often piecewise constant) interpolants defined on a regular mesh in k-space. The underlying k-space mesh, {kn}n, is usually cubic; interpolatory elements are then chosen to be either cubes [1] , or tetrahedra (each cube being subdivided into five (equi-edge-length) or six (equivolume) tetrahedra [3] . Band (Fig. 1) considerably simplifies the handling of boundary element contributions to Brillouin zone integrals. This is especially true when the e(k) argument of the delta function is treated to quadratic order. Our irreducible wedge is depicted in Figure 2 . Notice that the standard irreducible wedge lies entirely in the first Brillouin but has a By "regular" we mean identical up to translation and possibly a rotation.
somewhat awkward geometry, while the irreducible wedge shown in Figure 2 ( (Fig. 4) . The surface of the second Brillouin zone is shown in Figure 5 four identical tetrahedrons and moved pairwise from the (100) axes to fill the "notches" present at the surface along (110) directions. In carrying out this manipulation one converts the second Brillouin zone into a cube without changing the volume enclosed. The legitimacy of this transformation is readily established by appealing to the underlying space group symmetry. If we now To reduce this tetrahedron to an equivalent irreducible wedge, we again appeal to symmetry. The tetrahedron shown in Figure 6 may Figure 2 .
DENSITY OF STATES CALCULATION
To illustrate the quality of integration provided by the new wedge, Figure 7 shows the results of a density of states calculation for the lowest ten (4 valence plus 6 conduction) bands in Si using a local, 113 plane-wave pseudopotential calculation [4] (without spin-orbit coupling included). The For the present calculation the (k) argument of the delta function is treated to linear order leading to "wiggles" near van Hove singularities [5] .
extend the standard irreducible wedge to pierce the faces of this cube, we obtain the right-tetrahedron shown in Figure 6 . This irreducible wedge is exactly twice the volume of the standard irreduci- 
